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(54) NONVOLATILE SEMICONDUCTOR MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To obtain the title memory device which can 
store multivalued information and which can perform a 
write verification operation at high speed without causing 
any erroneous verification by a method wherein a 
multivalued storage function, a write function and a write- 
data-content renewal function are installed in a 
verification circuit. 

CONSTITUTION: A memory cell array 1 is formed in 
such a way that memory cells which can be electrically 
rewritten and which have a plurality of storage states in 
three or more stated are arranged on a matrix shape. A 
bit-line control circuit 2 which controls a bit line to control 
a bit line in a readout/write operation and a word-line 
drive circuit 7 which controls the potential of a word line 

are installed with reference to the memory cell array 1. The bit-line control circuit 2 exchanges 
readout data and write data with an input/output-data conversion circuit 5. The input/output- 
data conversion circuit 5 converts multivalued information in a read-out memory cell into 
binary information which is to be output to the outside, and it converts binary information on 
write data input from the outside into multivalued information in a memory cell. 
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■m^««*wim- § x- * *-b* e«-t i. 
^vj7T^®ftRif?-*®5&cDf*i®m%itt. mm®. 

cio^tU ■bH-fc 3 W±0«»©K« ««Bn: trffito 
■r— £ •' i " ( i = 0. 1 . ~, n-1 ;n^3)*i 
fc-er^ffiEff U t= -2 "0" KfcfifrrsKttWffitt 
ffi*tt«rcfc**»8tt¥«M*E«3S«Ta&oT. -tv 

1f fBfcSOE;* ^ D -b;l/7 U^Olf ^ y -b;UD# 

MteffiA fc SJSOf- * HISS i: . 

ffiE«»© * * y -b /He *n^n»js-r * fuE-r - ? @ 
ss© Km ic a i; t m * i&*»f^%fT 3 o» * 
> 

" i " <Dieit«Hi{c%oT^i.^g*^fiSiSf 3fctocD 
Si (i = l, 2. ~. n- 1 ) (DmZ&fr^V 77^ 

stiiex- * essoins 4: * * y */i><DWz&frW)ttm<D 

^^e.St^^+^O^ty-b^WcWLTeD*^ 

" i " ir^s^fr^^y-b/ucWjEB-rST-'— ^Isisstco 
^T-fi55ll(t5l i (1 = 1. 2. ~. n-1) ©f 

184: HI i ©^-^SBrtS-JSSIW^aJciS-eSSr 
T"'-^ " 1 " fr£-r-£ "n-1" icIMJLT n — 1 
IsIf7i/\ misB-r— ^lalSS±Ttcol,>TF*3SSfT-ri>7 f - 
* IsliS ASSIES 1 *<I* . 



©tt«*WJ?*l*e-v hlMMftOS^ x-* "i" 
(i^l) ir&a^t^y-fe/Wctt&T Stf-y Ml!® 

•■ i " unomiir^^.^t^^y-b^fcm-ri.tf-y 
issn^*?, /^y-tr^KostjA^Kjmsomwai 

IEU lf-y K^mfiTb^IE^n^^-etif-'-^lniSScof 1 " 
-*12*ttlB*«» L. feJEZnfc If -y 

-5>m&(Dft®%:7-'-5> "l" irfcS^t^ty-byWc 

fliJE-r- * mSSOrtSfca-cJ < £ £ Ji^K)^ fcx-^H 

Ett^Bo 

-^mss^Eis^nrvs-f-^fc/ccTSuEo^^y 

* y ■tr;l/0«SR'&» * ji*ftflFW©«II8»c «f -r ^> ^ 
WES i cD-r-*iattrt§-ffiM«r¥f8ti, x-^ 

" i " cos^ji^sgfc^s^t^^y-t-'ucwis-rs 

^*y-b;l/*f-*-^ " i " (DWZ&frVimic&%£ : !>& 
&o ffl®? %> -r- 9 A S E1S S nr \> > ■& -r- ^ @ 

tcJiLTl^Jg-&{*. x-^iaS&tD-r-^fc^y-tr/U 

ottjB*«*ii*»f^ffj©«<nt«^f-r 4 «fc 5 wjwr ^ 

^^y-b/l/^rf 1 '-^ " i " (DWZ&frVimiz 

i t z 5 «fc o mu ? % 7* - ^ ^ eis * n t i/ >s x- ^ la 

fciILTv^^«^i, ^^y-tr/KDtt©*^-^ 

^- ^ ElSSfC * * 'J -b;K0«!8«:» # &&®ttffi<Dttm 
icUft? WW? S -r- ^ *^E18* ntt^l^ 

3a<0E®«c»fc LT&m<D7-9 " i " (i=0, 1. 
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~. n-1 : n^3) *Lt^m<D*f£T°&mtm? 

hoes i ostii^'j 7 r^^m^x ixwmf- v 

[a#*5] t*-* "0" »c«»S-r*BB*«JBti«fi*tt 

^mitr-'-z "o" «s6»c«(S-r*u*v^fifc*t«** 

**<. f-H " 1" . "2".~. "i".~. "n 
-2" ««K»i6:-r*L*^lltt7*-* "0" ttJBtcjrt 

jc-r.*L/*i^ffl^e>7*-^ "n-i" #<8K:*tjEt;-f 

1 1 ^OfiH COMT' & o T , 

IffiE-r-* "0" «Sg{c«j5-rSLti/^a^P>afiv«MH: 
x-^"l". "2",~. " i " . ~. "n-2"l^ 

huE^S i OSt&^U -7 7^ oT^t'J -te/b 

©»*ii*a©««*<tb73*n* try bs&nffiotpT, 
ttffKDttm t «»-r * ± 3 »j»-r s 7*- * t * * t o »c 

^lf5J;?Wt5f-^t4SJ:7 4S 1 OJIIEtr-y 

mwfiwc »)£■*• *a§ i ©e-y hmmimm\Ei&*m 

BuESIi ( 1 ^ i ^n-2) ©St&^'y ^-T^MS 

fcfc or** u t/i/osfr&^&otf&tfai^jsns tr 

•y mtffi03%, 7*-* " j " ( i + 1 £ J ) ttftitC 
ft£^t^U*/Wc*fjc£;-r5fcr-y h^t04"T, X—* 
[elSSWrtSAM^U-tr^Ottffi^T-*-^ "j " ©S^ii 
^«ffitc * J: 3 gffc 3 «fc 3 WJ»-f S -r - * 2: o 
T^3t©U:*tJCS-f £fcT-y h*SfltfiI©*«\ x-^IhJSS 
T'-tr U/c^-&tc y U -b/U©#;&;;&7-'— * "j" © 

%T&&vtmc £ * «fc •? mt s-e-s j; 7 f ijta-r sr-^i: 

&3<fc7&!f!2©*iIEfc"-y MjttffiKt85£-r*Si j © kf 
■y h«tttttft£ 

BijEx-:*[ElSSrt§gf>T©/"c#>> £ i <DWZ&fr^V 7 

1. i+1, i+2.~, n- 1 OtT-y h*S©ffi^lHj 
»»c J: o Tf* JET * C fc * * 4 E«c©^ 

»81£¥«H*IE««IB. 

LTE*-r*!B 1 ©t*-*E«»£, % 1 ©-r-2 

fg£(Si#-r 3 <fc 7 L&i/MIWB©*-©** 'J -tr/l/tfE 
ttf^*»*&*#98 " i " (i = l. 2. ~. n- 
1) *5*T«ffl*t5«-r*£2<0? f -*82«ffli:, *»6 



ROES l Of-^EtOWi, 84IE-r-*ls](Sl*3SS5*W> 
fc 2 ®S§© ft § (C IS C T ituES! 1 . i + 1. i + 
2. ~. n- 1 ©If y hfSlt(ai5^lel!8tc«fcoT<*iE^ 

£j&#»m£©ms*wj£n5tf-y h^mia^s -t 

[WJR3I7] fiQESB l ©7*-*E1I35©t«?8*V't'y-b 

SSI 1 ©7*-*ffitt8li<OlM8tf 'J -by|/0*ai*»eii 
liij «»■*"* <fc 7 *m L ft t >1f f 8018*. 

jA*tt® " i " ( i = 1 . 2 . ~. n - 1 ) £^"f 1S fg 

ticuTS i ©»$&*Bf©tf -y h*aaEE*th77-r«s 
[«E©8¥»lft'Binm 

[0 0 01] 

»3E14¥B(*E1SSSB (EE PROM) lC%t>0. VtIC 
1 OO^t'y-fe/WC 1 fcl'-y ^cfe0^l/^lfE ; &E'lt^-t±S 

^«E«*tf 5 E E P ROMJCBBrS. 
[0 0 0 2] 

EEPROM©10tlT> K*8Mtft< 
PlfigftN ANDSE E P ROM^5EDe.nT^5 t Ctl 
It. It^O^^U-b^^n^OV-T.. KU-fVSrflS 

ffi*asfcWJwy-h^«JisnfcF ETMos«an* 

■^t5 0 jft'JWWii, p SSffiXf* n §k J Sffitc 
JBfiRSftfcpS^x^rtJcifcajBfiESti^o NAND-t 
/l/O K y«tia*?y- 1- ^ITf y h*S{cSM$ 

lessens,, ^^'j-t/i/osuffliy- ff73[pifcii 

[0 0 03] CONANDt/U'EEPROMOlft 

«tgm/c<aeo^- ; eu-t:/i/^e.iiitct77 0 i«snft 

pt^y-tyl/OWJWy— htcti^HEEV p p (=20Vg 
JS) *En*DU, ^nj: t) b*-y KlltciS^t 'J-b/l/O 
MWy-hRaa«?y-h»c(i«fH*ffVppm (= 1 
OVigJg) SrEfllJOU tf-y hfStcti-r-^tcJCUTO V 
XliWIJiVm (=8VM) If-yh/fStC 

o v^#a btitzm, ^(DwmtmiRt^v -t^o f u 

cn(cJ;0. iS^^nfc^^'J-tyi/OL^t^ffltilETjiRi 
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-r\ Lt^mzmt-e-?. nuc±£& 0 cot*® 

[0 0 0 4] f-*IH£tt, N AND-tr;l/rtO±T<D;X 

[0 0 0 5] f-^I^Ltt aRsnfc^^yw 
©MJpy- h*0 Vt L, ftittrtO^^'Jt/KDSM 
h Rt/iSJRy- h V c c (W* tf 5 V ) 

§C £tc<£ Dtrtoftio 
[0 0 0 6] R*fflL»ff<0»l»A^, " l " 

cofc*»*a#^y7 7>r#frfe*u M i" 

SSi&a^EO* ^ y -b;l/0^^:^tb U " l " 
WJ»y-h*WlittfO. 5 V (^'J7 7^1S) tcLT 

aware i: (^y 77-r^ajD r*m«n* 0 
[0 0 0 7] o^o, **y-fc;i/<DL*i^tt#o vtctt 
Itv-^y^oT, 0. 5VW±IC4^T^ 

<h^m^n^o "o" »*a*ttii8*«:"r*^-ty-b;i/T 

& 0 co^»J77-riHl!SU:«koT!Batc«*ii*^U7 
[0 0 0 8] »*a*»f|£4:«*ii#^ , J7 7>f*tllO 

[0 0 0 9] CCON A N D-tr;U§yE E P R 0MT\ $tt 

"0" . " 1 " . "2" c0 3-3tC-f^>C ££:%x£o 

!BttL*^fll6^J*tfO V*^6 l/2Vcc, " 2 " S 
frii*«?««L*V^ffl[3b < l/2VccHVcc Sti 

«e*o^y 7 7>rsBTtt, "o" 

tc-T « * ^ y -fe/l>*\ " l " X« " 2 " S*ii^J£co 

[0 0 10] L**Lft#&* «E*<0^y7 7^lHlSS«^ 
ffi§e*fl3T*&^fci&. "2" »*ii**»*c-r4y*u 



[0 0 1 1] S/*c, »*j&#*JE©BB*l»ihLT£« 
©•Sr&a^y yytZfi^icte, "i" Stii^+^ 

£&^fc*^y-fe;WC*f U M 2" Sfii^ttfglC-f £ 
^ty^WcttiSSti&^fcfiV* 44 2" 
rtt«t-t?**fr5*^«r*«B LT-< y 7 7 -<«*S&**fir 
9<fc^ctnifJ:v 0 L^lc^^d. "2" 
«cft^crs^^y-fe;l/tc«UTfc " l " 
"2" S£&#m^cr&<DT\ «*&*tCBSI»*<*^ 

[0 0 12] 

AN Db/l/Sk J E E P R 0Mlc£ffigB18£i*\ fi£*0^y 

77-rteisSTif ^ hs^y 77^*^*53 £?&t, m 

[0013] *9&mts ±te»ni*#«LTasnfct. 

cttfTZ, fr-Dm^v yr^%tG< ct^<m^^ 
^y 7T>r«iffoiBafb«r«^9»* eep r om*« 

[0 0 14] 

[RB*»i*r*fc«>©¥«] *«Mtt±iBBB*W» 

sub tt, ^fflx-^^iaiiRrffift^att 

^©«»oEtt«»*»fc«fc^*y*;w^ b y ^ 
xtt*cE«*nfc>«*y-b;uTu>r i:. a»o^*y-fe 

st^^ifi^, raw »c nffto p« * u -t /bo* * 3&»n 
ff*o««**B"r*fc*o»*i&#^y 7 7^a 

i:, «#^7 r -^lslB<Drtgi:^ : ey-fe;l/co«*3i* 
ttf*aottffi^6»t5i#^+»0^^y b/l/^WLT 

[0 0 15] Sfc, *«W (»*«2) 

/i^^'Jt/l/TK^L 1 oO^y-tr/WC 3«± 
oa»OE«tt»i: ITffif^f-^ tl i " ( i = 0. 
1. n-1 ; n^3) «r«pfe-a-^«IB*U, 
" 0 " icttfc? *E*«Btt»*««T**^»«tt* 



(5) 
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>x i,rcm is** * y -tyi/o* «? i&*»fiE«»*ww-r 

•J7 7^¥Si: ( i = l , 2. — , n - l ) , x-^IhI 

^ y -b / Wc fcfjs-r £ x - * BBte o ^ ^ T -*SM«r*r £ SB 
i co-r-^lslSSrtS-JgBJifT^S ( i = 1 . ~. n - 

i) ^ m i o«*a#'< , J7T-r¥«»ci*B*tt« 

S#r*\ x-£ " 1 " ^?)f-^ "n-l" tciltn 

y h81fi09^> x-£ " i " ( i S 1 ) tteZ^Z 
S^^t'J -fe/Wc WHJ-T & H ^ h 8MIffi*4 x— * SB 

torts*«»-r*<t5'tr>^/iE«*n«i9, **y 

tt^x— ^SBOrtStelCUTliHEU tr * mwttw 
«iESn*STttf f -*llltt©f f -^IS««»*«» 

fc^yxzy^fcLTSMtS-t*. x-*lslB<Ort§*:x 

m i " t**^*^*y-iryWu*ris-r*f f --*iHitt 

DfllSlWKiT— #«*ii»«rfr-5 Ci*«fii:t4. 
[0 0 16] CCT\ *»B©S*l^*ft»*fcUT 

(1) x-^ElBtt, S#ii*»ff^F^"r--^lllgStctE« 
SnTi^Sx-*tc/Ci:T^^yH:;b©S#^Wift« 

ft££dg{t£-£&*>\ Xtt>«*y-lr^<o*ll8*»#ii 

(2) WiOf r -*ElHJrt8-«Kff¥««:, x-* 

" i " oS*Ji*«S8Jcfta^*y^y-lr;l/tc«iS;-rs 

ii*«fstc ft s «t ? gfts * -5 susu-r z> x- * # te 

t^nti^f-^ HBtcttJET 5 * ^ y -t;l/tfx- * 
Ox-^*^^y^;l/^«^^S^ii^ift^ml^^c 



««f-t § <£ 9 tint « x - 9 u * * y -t 

ty-b/l/W-r— * " i " Ofit&^tffglCilbTl^ft^ 
ig£t4. **y*;l/Ott»£x-£ " i " <D«t&^tt 

«»■•■* <£ o wj»-r * x- * tft an <* n 

WfcW»-r « cfc x- £ *x- *-ElB*cKffi 

l, a i <0x-*EiBrts-*SM«^iw4, x-* 

3-&x-:?0BU:o^Tl4^MLft^C to 

*«Mi«j«LT*Basn, ^*y-fe/wi3w±oa»o 
lenmitLTffifox-^ i (i=o. i, 

n-l ; n>3) *U#^fil©*#*-P^«HB«L, SB 

i t ii^^ y 7 r -< ^aic * o t $ij»y- h ^ wf s 

(4) f-^ "0" *c»l6-r*l31t«»tt»l**ttT«o 

M o" «»c*f«?f*L*^«4:»t>*^*:*<, x- 
^ " l" , 14 2 " , " i " . — , " n - 2 " 
»JC5-rSL*o^fil«-r-* "0" ttlB^»JS-r*L*t> 

iffUliJC-r— ^ " 1 " . "2" , — , " i " , ~. "n 

-2" tt»c»jt6-r*L*^««4^r^T, m\(om 

y 7 r -f^Stc cfc T ^ * y -tryl/COS $ 
0«HR^a»*ti*lf y bMWSL<D*PT\ x-^MISg^ 
'J t;bOtt!B*»*ii*»flFino*»K:«» 
■r S * 3 *iji»-r S x - * T* S <0 ^ tT «y h ME 

<DmtiL<Dfr&. x-^IslBT-tv^Lfcli^tc^^y-b 

n-2) ossji^^y ^T-r^iatCcfc-pTy^y-t;!/ 
x-^ " j " ( i + l < j ) ttWcftS^t^^y-fe;!/ 

Kfchs-r ^ t h$so*T% x-^ieiss^rts^v^y 

5 ^ft^Hi^ ^ -5 ffi'JfflJ-T i> x- ^ t ft S J: 9 2 coll 
y 7 t ic ck »9 ^ * y -tr * i&*ftf¥«<D«!Rtfaj 
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1, i + 1, i+2. — . n- 1 ^tf-y h*S®(4IS^lH] 

(5) x-^SSStt, >«*yHz;l/eo«®*«#ii*»J^BU 
<0««lc«#-r * J: o ffl®? Z> ^S^«r1»« i: L TBi 

J: 5 MM b * i *MWR©«I £ * * V * /l/ E« T ^ tit 
i ( i - 1 , 2 , n - 1 ) *^T«*H 

tt<OrtS*C«i;TJBl , i + 1. 1+2,—, n-lO 
Hi«(fi[ia«igB«cj;oTl«ESn«:, SB i cost 
iA#^ ij 7 7 ^ ic £ D * 'J -fe;l/<D« 1 5&»lftflFltO« 

(6) »i Ox-^IEttffiOWWA^^U-b/l/OttJB** 

<^ k i ©x-^iEitffoiiiB^^ty *^«»*» 

t ii^iftff «Jo««ic«»f § £ 5 *JM v^if 

^ m 2 ox-^Ktsaw)** y ■fe;wiB«'r^*»* 

" i " ( i = 1 . 2 , n - 1 ) *SVrifl*fi 

(7) m 1 cot^y h««ffiB£lslK2:««ri&»ffiF±lf h 
»«ffia*lHlBtt*taoS 1 Ol£*y htailffiSJMlsJSST 

*ct54tET80, »j (j=2. 3, n-1) 
<£tf *y HH«ffi»36Hltti:JI! j h»«E 

a*iiaBa«ii©Sj oe* h««EEfMMiiiBT&o 

(8) pC^y-b;Wi^sii*JB±jc«ffif*a[«i:WJMy-h 

^a/BJBiK3n«ia*n. *r«-3okm»«**ina 

(9) *;l/tt*Wfltji±K:*W»«Mlf:*JMy-- h 

[0 0 17] 

wmi *5zmc&t>z>&m (n<s) e«seepro 

JtJVfrb'n&n%£offifii2tiZ>o ffi&Vim* "0" 
"0" . " 1 " . — . " i " . "n-l " 



te5££l§]&§£tffi*-, t^y MSOtE^tiiC^T-i 
#|^^;l/T', "0" . — , " i — T* 

+»T**fc«id4-snTi^ntf>«*u*^^«iffittWflt 

@<0+M ^J\^T\ " i + 1 " , ~. 44 n - 1" t 

*J]/<D\*v BttcS*ii^+»fc« 

[0 0 18] ftMt^S^^T-^ £ LT 

EttT** l (Dlsi/XZts m%&ts&Ul"<)l>tf 
"1", M n- 1 " 05-&0^^"ftlfr*E1S"r*SB 

[0 0 19] *^B^tc^i/>T(i, ^«-r—^»*ii** 

[0 0 2 0] C^cfc^tCLT*:^0^(CcJ:ntf, 1 ©OS 
x-y ^ Lft*<6'>*J**c»*5i*Klff*»OiB"4"^ 

4- 

[0 0 2 1 ] 

t5o 11 tt, *5E^tOS 1 OHflfi»J^«^4 N A N D 

4o 

[0 0 2 2] ^t'JWU'f 1 tC^JLT, K^ttSL/ 



(7) 
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£82 7- K3fSm<S«rS'JtB-r§/'ci60 l 7- KMKftls] 
^AtB^ia (I 0*8) *^LTAtB*-r-*S»lHJ8S5 

»kOf-i'Aai**»lf»fST-->AUlA/^y77 6 

[0023] H2. H3tes ^'JWK 1 4: If *y 
HR»JWli»2(Oflf*Wftttfi)c*^LTl^4o ytU-fe 
;UM1 ~M8 ^JMtRh^V^X^ SI , S2 T\ NAN 
D5y-t;l/^^1"i>o N ANDS-tr;^— HBttlf *y MR 

£o SltR^- h S G 1 , S G2 , fiijffliy- hCGl -C 
G8 te> Itttffil^N ANDSWftt^n^ 1 *<0»J 

0VWTtfel>l^ "0" f-?, VttfOVttil. 
5 VttTOi^ " 1 " x-*, Vttfl. 5 VW±W 
*EUT©«^ 44 2" r-^fcLTlBtS-TSo 1 
^»J-tr;l/T3ot0«il*J*/c-ti', 20^*yt;l/T9 

[0 0 2 4] tuvtmm3M>^-2c II. C 12 
£ C I 3 , C I 4 V*tl?tl7 VV?-7vy 

S>f>;N-^CIl , C I 2TM?n^7U *y 7 • 7 

44 2 " it^W^^J s *«#$£*-r-*ra$H£L 
T^y^U r "0" <D«$B«:«*f LTl^ 

44 1 M X« "2" <Dlf$fi*«i#LT^*a\l > * 
^l±iL-r-^tSfS^LT^'y^-r§o ^n-y^fB}^ 
^y;w^CI3, C 14 T'jg^n§7'j7/ • 7D 
r "l" mZikfr*?Z*\ ■"2" S^iA^^r 

'j-b/u^ r "2" LTi^*a\ "o" x« 

[0 0 2 5] nft^M0Sh7>yX^OrtT\ Q 



vpR*ify httucearr £<> Qn2«, tr-yH»««Mt 

*§B LCtf * 4 H M fc&oTlf <y hSa££g£tf v HMM 
Wlal8S«:»«i-r*o Qn3 -Qn6 , Qn9 -Qnl2 

JUCKSUT, mi±VBLH , VBLM . VBLL *»!RWtC If 
-V URtceaif *o Qn7, Qn8 ttfnfWif SA 
C2 . SAC1 ^ M H" i:^^C^T7U77'-7P7 
yfctf-y h »*»«*•*. Qnl3*i, 7'J7"/»7D7 

S^*«im-rS/£:«>*ciatt6n4o QnM, Qnl5£Q 
nl6. Qnl7te^ft^n*^AStR{I#C S LI , CS 
L2 ,4 H" t^ot, ttfc?%70 ■ yxjyy°t 

f-^A^ii oa. i 0B*a«?wtc«tt-r* o 

[0 0 2 6] &*>\ B3K*5^T^>^-*»#*B 1 
9 (a) tc^f <fc ^^BgLT^LTt^^ CtltiE 
1 9 (b) tc^-riH388«JlJti:*oTi^o 
?(c«/£2nfcE E P ROMOftff*H4— H6fctieo 
Tltt^fSo B4tttt*ttlLB^?^^>^ B5tt 

G 4 6<a9?Snfc«^*W*cSLT**o 

[oo 2 7] mfrmLmmz, zooi**^*;^ 
»«ffvcci:a-3Tify hSi^^t-^n, 

ft-^PR E W 44 L " ^^1^7 b»tt7a- 
r-^yytc^ti^o tt^T\ SJRy-hSGl , SG2 
> MWf— h C Gl — C G3 , C G5 ~C G8 (4 Vcc 

*©vfyH*tt 4 * h " u^otss}?^ni>c 

[0 0 2 8] CO«, -byXStt<b«*S E N2 , SE 

N2B^^n^n " L" . 44 H M , 5 y f-gist^kfi^ L A 

T2 . L AT2B7b^n ; en 44 L" , "H" ^^ot, ^ 
P7^(B]^>'/^^C]3, CI4?fl|«?nS7 

»j7/' ^oy^au-bv hsnSo M^s a C2 ^ 

44 H" i:4oT^D7^|5l^^-^C 13, CI 

n> *ftyxiSttftf*s EN2 , sENZB^n^ 
n 44 h m , 4, l" t^oTif ^y hisma^-fe yx^nfc 

^^y^Sttftif^L AT2 f LAT2B^^n^n 
44 H' 4 , 4, L" i:*t). >P7«»y/^-^C I 
3. CMT«(Sm7'j7^'707^ 
r "2" 1 " X« "0" 7 s — ^OtSfS^ 

^•y^-^n^o 

[0029] M^LS2^ ^/uiBi^aL 4 * i -9->r 

StRS'Ji^y- h C G 4 OtEtfl. 5VT*&< 
OVTSSCt, fl^SEN2, SEN2B. LAT2. 
LAT2B, SAC2 Oftto !) Wl§ S E N 1 , SEN1 



■ (8) 



ftmW- 7 -9 3 9 7 9 



B, LAT1, L A T IB. S A C 1 ft* £ £tf 

Wa^y/^CIl , C I 2 T'iflSh*7U 7? • 
^Dy^c, r "0" x-£/>\ "l" Xtt "2" f-- 

**\| Ol»«*^^^Sft*o 

[003 0] W±KWLft2O0Bl#ajL*>r*;WcJ: 
ot, ^^'J^WcStii^ftfc-r-^^K^ffiSft 

£2ft, ^*'Jt;I/OLt^lV t (40 VtTFfcftoT 
^£(4p^x;K «i!V-XiVs, «Ry-h 
SGI, SC2#20V(CU Sffly- h C G 1 - C G 
8 %0 V^LTtft)ft^o 

PREtf "L" ^j:otlf7 M8tf7D-f^ V^fclS 
ft^o SIRy-hSGl tfVcc, W-hCGl -C 
G8*Wccfc*ft4o JS*?y-hSG2 
ff>0 Vt*ft«o H»Ste* {l^fVR F Yl . VRFY2, 
F I M, F I HtfVcc£&£o "0" StiA^^Oil^ 
(4, ^P-y^PIWa^^-^CIl , C ! 2 

C I 1 OlUAff "H" (£&££ Sfcx— ^tf^yf-Sft 
T^*ftfc» If ht»«Vcc»cJ:5^5*Sft*o " 1 " 
Xtt 44 2" »*ii*Oli*tt, tfy h»4 0VT** o 

[0032] «e^t; stRy- h s g i s wwy- h C 

G 1 — C G 8 , fl^§ BLC, fg^f V R F Y 1 t MS. V S 
Atf 1 0 V, mffVBLH tf8V, mffiVBLM tf\ 

^ci3, c 1 4 vmntzti&yv v?- 707^ 

*ny *H#j^>^--*C 13 (DthJliP 44 H" (C&£ 
£5(C^-£tf^y^£ftT^£fc#, If y h*8B L (c 
(4 1 VtffflUDSftfto 44 2 " **ii#^)«*ttlf^ htft 
(4 0 V, 4 '0 4 ' S£&^CQif'gi4 8 V£&£ 0 C 

SKRsnfcWwy-hc G4 tf2oyt?h4o 

[0 0 3 3] 44 1" Xtt "2" »#&*<D«*tt* try 
HUB L kWJWy— h C G4 oaffigfccfcoTflt^tf* 
^U-tr;l/©«^S»JltcftASft, ^"tytyl/OLt^ 

\mt±nt %o 44 1 " " 2 44 •«& 

m*'J>&< La^fttfftBftt^cA, tfy MSB 1 
VtcLTWWy— hC G4 tcomixL^ 1 9 Vtc^fiJL 

,4 0" 8£iA^B#(4, If y hffl«BE8 VtCctoT 

[003 4] «*ii*»f^co»7^«. s-rajRy-h 

SGI . *Jfl|y-hCGl -CG8*0VfcU " 0" 
Stii^COfcT y hJ9B L<£>mJE8 VttilftTO V(C'j 
•fey h2ft3o coji|SFP^S*5*r^i:-BtWtc "2" X 
14 44 1 M »*ii»ftffOtt«!«<t»*r, 44 o 44 ifM 

[0035] ttMaft^:, ^^y-t/i/oatii* 



&***7 5fc«>, ^'J7r^M^mLAMT=bft4o ^"J 
7 7--r^ttiL^t4, SEVBLH ttVcc, VBLL (4 0 
V, F I MttO VT'fe^o 
[00 3 6] ^'J77^gr^Ut 

^*;l/fc{HT^S 0 iS^cDtt. BJRSftfc#J»y- h C 
G40mJ±£. <1^V R F Yl . VRFY2 , F I Htf 

atfjstt*cfc-ea&* (^U77^r^lsi^^ 

K'ttVR F Yl O*) o fl^V R F Yl , V R F Y 2 
. F I Htt, StRy- h S G 1 , S G2 , M»y- h 
CGI -CG8 #0 V(CU-fcy bSftfc»T«^S EN 
1, S E N IB, LAT1 . L ATlBtf^ft^ft 44 L " . 
44 H 4 ' , 44 L 44 , 44 H" Kfc5fiS(caj2j<£ftSo Sl^H 

try hions^y^'j -b^Lj^nao 

I 2 t«?n§7'J 7^' 7D7^'Jt7 h£ft3 

«i?**o atR*ftfc*j»y-hCG4 comEEt4, m& 

tBLWOl. 5 V (MW'ftM . 0V (S2^^ 
/I/) fciWSLT. 2 V .0. 5 V (ffi 

2+^^;U) 0. 5 VeOLtV^fflv-^^ffifS-T 

[0037] ccm * u y tmmjS.'t c i 

1, CI2 t«n^7 l J77 P '7D7/IC77f$ 

tltl^f-^ (d a t a 1 ) % <7 u y & \%W&t<< Z" * 
~^C13, C 14 TM^ni)7 i ;77'-7n7^C 
77f?ntV^f-^ (d a t a 2) ^3M*R^ftfcp< 

^rK^-rSo d a t a H4 T "0" 44 1 " 

X(4 44 2 " «rWJWL, 44 0 " 

•£(4Q n 3(4 "ON" ttH, 44 1 " X(4 44 2 " m%&& 
<Dm&&Q n 6^ 44 ON *' VimV&Zo d a t a 2(4 
r 44 1" »#5i**\ 44 2 44 *WJWU 
44 l 44 S^^^^^^(4QnlO(4 "ON" 44 2 44 

a*ii*0«-&(4Q nll^ "ON" KSgTSSo 

[0 0 3 8] "O 44 x-^S^^Bf (fflffMr 
-^^ ' 4 0 44 ) ^U77^iilll 1 ^>f^;UT 
(4, ^^U-byUO-r-**^ ,4 0" V&Zfrb. WJ»y- 
hCG4 ^2 Vtc^Sfc^ty-lr/MCctoTlf y MStt 
ffitt 44 L 4 ' ^^S 0 fOftifVRFYl 44 H" 
*CfcT*tfy h«B L(4 44 H" £*Z> 0 

[0039] 44 1" T-zm%)kz>>m (wmmz&frr 
(4, «yt;nof-^ M r tftsci-TTfe^^e 

>c^U-t;l/(OLlrt^ffl[tt 1 . 5VJCtTT\ »M-hC 
G4 ^2 V(CJS:4i:^^:U-byMcJ:t>Tlf y hJSItfi[« 
4, L 4 ' i:^:So ^afflfVRFYl W 44 H" £*Z>c 
tT\ 44 1 " •#5i*+»"Cd a t a 1 ^ 44 0 44 ffi 
#ii*«r^LTl/^li'&lf y MSB L(4 44 H" (EI6<D 
(1) ) , «*fcft<tftry htSB LB " L " (!2)6<D(2) 
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) t%%o 

[0 0 4 0] "2" T-2W2&&m (IMffii^f 

"2" ) <0'<v7 7<<wi&thi,m i 

( "2" WJ»y-hCG4 *<2 

VWSfc^t'Jt^ioTi;^ hMttU "L" 

(H6<D(5) ) o a«^*'J-t;l/^ "2" 
+»lc4on^S^ »J»y-hCG4 #2 
Ttlf-y h»«ffl« "H" (8 6 0(3) 

(4)) o H6 0(3) ttHJC M 2""»tii»+»-Pd a t 

£\ ff^VRFYl " H " £&§C£T\ SEVBHtC 

[0 0 4 1] M 0" t*-***^** fflMOTte&^x 
"o" ) (B^U7r>fK#aLS21M*;l'T* 

hCG4 #0. 5 Vfctt*4:^^y-b;WuJ;oTlf -y h 
Mttli "L" £&£>o fOfc fg^VRFYl 
"H" fcftic fcTlf v bMB Lte "H" £&£ 0 
[0 0 4 2] " 1" f f -^»*ii»l* (OTffji^f 

( " l " h C G4 

0. SVKftii^t'J^l/HlioTt'y MMtffitt 

"L" (B6©(8) ) o a^pt^eu-b;^ " 1" 

»*i&*+#fc*oT^*»** »J«iy-hCG4 W 
0. 5 VtCft-pTtlf -y HMrttffitt ** H " OSSTfeS 

(0 6 0 (6) (7)) o H6CO(6) BKIIC "1" 
»T'datal W "0" LT^**&T* 
£o C V R F Y 1 " H " h%5C^T, m 

EVBHfaoTti^y httB L t4W^5«Stl*o 

[0043] "2" f f -*»*ii»^ (ttwasaftT* 

"2" ) ^«;7r>rtt*ttL»2^^;i/T 

M\ ^^'J-feWf-^^ "2" fcftittfTfcS*^ 
^t'J-fe^Lt^jltfO. 5 VW±TSntf "2" S 
*a*t»Tfe^t#Tt., $!j»y»hCG4 #0. 5 

O(9)(10) ) o "2" »*i&*^+»T^ : & , J-b;i/©U 
#H»tfO. SVWTOi*, h«tt "L" 
(060(10) o 

[0 0 4 4] ^Of&, fl^VR FY1 , VRFY2, F 
IHtf "H" i44CkT, Ktc "2" 
dataltf "0" • *i&#*SLT^*»&fc?'y b|jg 
BLtt M H" (0 6O(9) ) , ?t4< tfbf'y h $9 B L 



« " L " (060(10)00) tteZ> 0 CCD^V77<>(m 

2j&frvmfrbn&%&frT-?tfTiz<D ami) <d± 

[0 0 4 5] 
[Stl] 



•b rt< © 7 s - * 


00011222 
01201012 




00010220 



(Si) fr&#fr£cfc-5ic, " i M atJi^sco^^e 
iJ-b;l/0*»K " i " S^&^tftTtoft* "2" tt^ii 
^JEOp<^rU-t;Wcco^f|g "2" »*i&2**Mttott 

mZ&frtf+ftlcteZt, fr^7i,OQn 1 3tf 
"OFF" fg^P END BlCctoTf-^lt 

[0 0 4 6] H7«i-r--^OAai*»flF*-<5>y** 
(a) It7 r -9X13*<<S.>#* (b) 14 -T 

ttWWalK 2CAAt5f-*tf»tS nA* £ ft « . 
ttfflfr&©3 t£-y h#©-r— * (XI , X2 , X3 ) 
(4, 2oto^ : e'j-i!;^f-^ (Yi , Y2 ) icggss 

*»Wfc*ilf'y h*M«l|HlB2 0^o-y*ra«*^ 

I3, C I 4 T«BltSn*l/^? R2 (C, x-^Atti 
rtttl I OA, I 0B*ftLta!»f-iftfRS?nia 
Uv^Rl . R2 iC'yyT'ZtXT^&mfr&LT-Z 
f-^Affi»I0A, IOB%/HTAUAf- 

H&ft4*7<WW?ffl*§C S Llifc C S L2i#|B]— fl^i 
LTx %<Dfrt>K) I OA, I 0B«r2JRttJC»»TBI 
— ^ AO 2 OO U^X £ WW *C 7 5 -te Xt £ c 1 1 

[0 0 4 7] TKO (S2) tt^-^A^W©, 
60 3 tT«y h^O-r— ^ (XI , X2 , X3 ) , ^^U 
-t;l/0 2O0f r -^ (Yl , Y2 ) fcYl . Y2 *tl^ 
ntC«lC-rS Ui/X^ Rl . R2^f-^0«St 

[0 0 4 8] 
[12] 
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[0 0 4 9] Ui?X$cor-$l±T-$$n]£m<DX&t} 

m\ 0Ao«Ei/^;i/Tasita&*o -r—* Attest 

1 OBJi 1 0 AOS<E«*"Pfe*fcto«IB8LTa&*o T 



IE<o (a 3) ti, T-*titf]f%<D*lnv&2>o 
[0 0 5 0] 
3] 





















vnm 


Yi 


Y 2 


X i X 2 


x 5 


L 


L 


L 


L 


0 


0 


0 0 


0 


L 


L 


H 


H 


0 


2 


0 0 


i ! 


L 


L 


H 


L 


0 


1 


0 1 


0 


H 


L 


H 


H 


1 


2 


0 1 


i ] 


H 


L 


L 


L 


1 


0 


1 0 


0 ! 


H 


L 


H 


L 


1 


1 


1 0 


1 


H 


H 


L 


L 


2 


0 


1 I 


0 


H 


H 


H 


L 


2 


1 


1 1 


1 


H 


H 


H 


H 


2 


2 





t tB^Bfco 1 o A CO U^yl/tf KK-f £ £ 5 & ^ 

[0 0 5 1 ] ^U-te^OZO-r-* (Yl , Y2 ) CO 

V * AM* if 7 r *f /I'* SflWRfc Mffl f £> C « "I 
ffiTSSo CCT f tt^>j'illl*t;l/f-* (Yl , 
Y2 ) = (2. 2) £*hE*-£Tl^S. 
[0 0 5 2] 18^ EEPROM^P>hP-W§ 

fr£>$irct%<DT KUX (1SI7KUX) SrS^LT^ 
£o ffy*tf.'»«l (»17 KUXO-n) rf^t^s 
*ii*-r-^^A^Stl4t^S % n=3m+2 (m = 
0. 1 , 2, ■••) T*tltf««C (XI . X2 , X3 ) 



ftt^T, EEPR0Mrt»T'X2 =0, X3 =0^r^ 
£LT (XI , X2 , X3 ) SrAUl*^— *a«laieS 5 
tcA^-T^o n = 3m+lO«*tiX3=0*rt»Ta 

[0 0 5 3] ffi« 1 Kl7*-*»Si&#*frofc (f««2 
^•tii^-^tt^T "0" ) &ftnfttc:ffitt2tc 

pM^E 2 (0JtaH7 HUX n + 1 = 3 mO£§^(£^ 1 cOx 
— £^:£T "0\ n+l=3m+2^1&7KL/Xn 
-K nCO-r-^^Xl , X2 £ LT7 H UX n + 1 <D 
■r-£X3 Ki§ftOb«H« 1 CO 7 KUXn-2^tC0r- 
££±T "0" , n+l=3m+I©«*7KUXn© 
r-'-^^rXl fcLT7FUXn+K n + 2tf)-r— *X 
2. X3 l:I»DlSI« 1 ©7 Kl/Xn - I STOf-^ 

££T "0" , ^lTtJ;t\ cnsottffti, EEP 



(11) 
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f-^it^W^^^c);^ (82) so* (a 

3) IC7T,LT$>%£?IC (XI , X2 , X3 ) t (Yl 
, Y2 ) «M$ntV^ e (82) Rlf (8 
3) JC^LT&S (XI . X2 , X3 ) t (Yl . Y2 

[0 0 5 4] 0 9 (a) tt. f-?»Sii»7^d ,| JX 

So £»<0*ttE E P R OMrtTilftWfclttotlSo 
[00 5 5] 09 (b) It iitox— *«*i&#iryl/=f 



^LfttonSo jSUHO'ftiE E P ROMrtT'Si&tfKC 

nsoii, Btic "i" St^^i "2" ^BtriisnTi/^ 

[0 0 5 6] HI 0«\ CCOcfc^tC^^n/cE E PR 
tt^o " l " 7--2tfW%&£nz> tit 

So T!2<0 (84) tc, WE#ffiU ^ 

"To 
[0 0 5 7] 
[84] 
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[0 0 5 8] HI Hi. *«flBOJB2 0*«SWc*J*J-* 
NOR-t/l/SEEPROMa * * V -tr;l/7 U-f' 1 1 1: 

•tr;l/M10cD^T\ N0RSW*I«tSo NOR§y-t 

fflV t T'f--**S2ttU V t Vcc«±T**«£ 
"0" Vt#VccJWT2. 5Vtt±OS^ 

"I" -r— Vt#2. 5VWT0VW±O«^ 
"2" T^-^h UTlBlfi-r^o 



»joy-h*tt#-ra»'&'5 2o<o>« : &g 

[00 5 9] 4my*raJW5£-f V^-^C I 5 . CI6 

t c 1 7 . c 1 8 T^n?n7 y77*7P7 y^t^ 

a^^ti, r "0" If M 1 " XI* 



(12) 
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"2" »*ii**-r*^j , ^atii^x-^niafcL 

T77fU ^*y-fcyl/*< r "0" <DtS*H*«&LT^ 
**\ " 1 " Xte "2" LT 1^4 x * 

Y^n-^C17, CI8Til8Sn87 l j7^«7D 

r " i - »*a#*-r**\ "2" 

■J-fe/l/tf r "2" LTt>**\ "0" Xtt 

[00 6 0] nft*;l/MOSh7^7J©rt, Qn 
18(4:. yjft-^ltPREtf "H" £%2>tm.E.V 
PRfcK-y Hik:teJ8"r*. Qnl9tt* l£y h 
B LC* "H" t%7Tfc"^ mt±B4lf ■> httUMV 
IUS8*JS8!-r4o Qn20~Qn23, Q n 25— Qn28*4. 
±j&<D7V V~f • 7DyyiC7y«nTt^f-iit 
JCUT. HjEVBLH . VBLM , 0 V*a»?W*C Vfy H* 
tcKiM-T&o Qn24, Q29l4*ft* r n<a-5§S A C2 , S 
A CI 4, H" ^j;§c fcT"7y 7^ • ^P^y^Vf y 
HS8*»SBE"rs 0 Qn30(4, 7U7^- 707^77 

aj-TSfcfetCffittenSo Qn31, Qn32£Qn33, Q 
nW$*n?nti : yL,mtR\mc S LI . C S L2 *< 
"H" t^ot, «J6fS7';7y'7nyyfcf-* 

[0 0 6 1 ]^C, COcfc3te«J»*tlfcE E P ROM 
0»ft*Hl 2-1 4*CttoT«Wr*« mi 2tttt» 

[0 0 6 2] K&UbnfN*. 2 00***>f*yl/T3*E 

MffiVcckftoTlfy hSl^'Jft->'?n, y»j 
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Cn*«7 3 mES 1 Ox-^EtBtSRO-WW^^^U -b 



(.24) 



&mftt&<offl&Kwmt a 9 ©j© l& v^sfRoit-a-, 
Mieje 2 of - *ib«8p©* * y -b^^istt-r^* « t 

" i " ( i = 1 . 2 , ~, n - 1 ) tSSfi 
KJ&UTfg i OStii^BfOti-y MS^E£to*J-r S3* 

84 £ f 5 M$£ 6 IB«0^»5ett¥J9(*ieiS»Bo 

?_. -. til n QgPMttftl (n>3) gMoCJlffgUia 

-#gg&&ifttc^n^'ftO;^U^;UtcEnfa]gn-5>8 

»ix^.^;i/7.^i^i-r-g. n<ioai 1 . SES2. %5nO 
aiaay- >-f nfr SrsP.tf l, f - » « j 
tutc^-n^no^^u-b^sp^^^diL. iff i 

(i=2. ■ •■ O^ilffllf— ^^fF.ISLTV^^^- 
mifetjiHUt LT^Sg i OlWaf-»iBrB 1 OffiUWf 
-^iCf-fL. Si (1=2. -■■ n) OM»f-»* 

»f~»»«^L. g 1 OM»f-»*iR1ftlT^.5« 
2. ■■■■ g n Q8?.«*<e»B (n>3~) ^Ou^tf^^ 

8P.7 ? -^x^i/vy77»p,^p»tiT< s^-nf tioy^e 

2. -■■ gnO»iaif-»0^tSOV'-fn»*fflWWfe: 

mm l - f - » <r # a, & * k. t Pit l t i: § » i« f - » i c 
re o t ^ nf no ^ u ^ ;uc g g a- x # en ftp 

U f-ft8jr^&4HC^n?nO*^U^;UOfPJttt; 

K. »HBWK:«I (i=2. -. n) Oj!gf=1^15 
Lftfc»aLfce,lP.WtLTC^»l»f — »^r« 1 OtJW 

fct*owio»iaf-»*fiHfrj-s, »«of-»EiB 
BM^lPja^ nsftuaf - » ntn»?.f ~» ATvt y 7 7 



$#F*W 7-9 3 9 7 9 
[MURE i 1 1 tflUP.f «P.«LT^&IM«f 
CIl^Jl i 2 ] ^— flffiP.y^u-fejt/Q^ 

1 3 ] M»RWttOf-»l3»tc8R«gnT^3 
M»f-»^*»ril-»5fl|i|»f-»»aislg8«rfl»^> ffilE 

»i»f-»ttmigiMtt»TQy-»[Bitttc »p.«»ftT^ 
af&KSf-ga'ai i o$ijfflif— »»s»^r^m-ra. c 

CIS*^ i 4 ] f-»«#s&»a. ffi»p.i6iitBf-»»a 

15iBt/)<^TOf-»l§liStc8P.WgftT</^iliiiaif-»^ 
gP.1f.gBo 

[|«*H 1 5 ] tfHP.f-»l°ltttt. SlO»r-^a 
»tO»ltaf--g^fP,«LTU^ti-a-0^. f-j?S#i^ 

SB, 

K«»C»«f»nfe. NAND^tU 

-b;bJ..r. y K j;, 

Sjjjfeikokgji wa u^k^MMQ u-^/i/tca Lfc ^5 

7] Biiiay- fc» «««M»tb««Wt 
£jg^££[ll^-k3 Oia± (D L # 1/ wa C £ 
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